Nitric oxide synthase inhibitors and nitric oxide donors modulate the biosynthesis of thaxtomin A, a nitrated phytotoxin produced by Streptomyces spp.
Evidence for the involvement of a bacterial nitric oxide synthase (NOS) in the biosynthesis of a phytotoxin is presented. Several species of Streptomyces bacteria produce secondary metabolites with unusual nitrogen groups, such as thaxtomin A (ThxA), which contains a nitroindole moiety. ThxA is a phytotoxin made by three pathogenic Streptomyces species that cause common scab of potato. All three species possess a gene homologous to the oxygenase domain of murine inducible NOS, and this gene, nos, is essential for normal levels of ThxA production. We grew Streptomyces turgidiscabies in the presence of several known NOS inhibitors and a nitric oxide (NO) scavenger to determine their effect on ThxA production. The NO scavenger (CPTIO) and four NOS inhibitors (NAME, NMMA, AG, and 7-NI) reduced ThxA production without affecting bacterial growth. A strain of S. turgidiscabies from which the nos gene had been deleted was grown in the presence of three NO donors (DEANO, SIN, and SNAP), and all three partially restored ThxA production. Our data suggest that bacterial nitric oxide synthases may, at least in part, produce NO for biosynthetic purposes, rather than for cellular signaling, as they do in mammals.